. In healthcare quality research, patient voices are often collected through purpose designed projects with a modest number of participants to assess patients' and their families' experiences within the healthcare system. This provides empirical evidence about the local context; however, the heterogeneity of methods used across projects makes learning difficult from a broader perspective. Nonetheless, there exist formalized collections of data pertaining to patient perspectives on healthcare in most countries, where systems have been established by national authorities and supervising organizations to address patients' and relatives' concerns. Such data from formal systems often benefit from being collected through standardized forms completed at the initiative of the patient or relatives. These forms are collected in great numbers by healthcare organizations, which, along with national authorities, may receive high volumes of patient complaints, and compensation claims. Information from these sources is collected at the patient's initiative, which often reflects an attempt to prevent an incident from happing again (2, 3) . Such sources have been mentioned in the literature as essential indicators of problems in healthcare systems (4, 5) , although challenges arise when attempting to use them for quality improvement (6) . Patient complaints and reports of adverse events have been systematically collected for years, but, for the most part, they have not methodically been used as a sign of quality or for the purpose of healthcare improvement. However, these sources have great potential to complement the more technical measures of quality, such as process performance measures (e.g., early antiplatelet therapy initiated to manage stroke) and more traditional outcomes (e.g., mortality and length of stay). Overall, they may provide a more nuanced picture of quality and identify opportunities for improvement. To locate problems and trends in healthcare systems based on patient complaints, reports of adverse events, and claims of compensation, data must be aggregated, and analyzed in a systematic manner. Reader and colleagues conducted a systematic review of empirical research on patient complaints, with the overall aim of developing a taxonomy for guiding and standardizing the process of analyzing such complaints (7) . This review was followed by the development of the "Healthcare Complaints Analysis Tool" (HCAT) (8) , a standardized tool for systematically codifying and analyzing complaints to reliably assess healthcare problems and their severity. The HCAT has been applied in several countries (5, (9) (10) (11) (12) (13) (14) and has been used to identify "blind spots" in healthcare systems (15) . When aggregated, a statistical analysis of HCAT data may highlight problems and trends in healthcare. The HCAT taxonomy condenses data using a three-level hierarchy of "domains," "problem categories," and 36 sub-categories.
Further, the taxonomy includes data on severity, stage of care, level of harm, the person making a complaint, the gender of the patient, and the staff groups to which the complaint refers. The first studies testing HCAT's reliability have already been published, while studies testing the reliability of sub-categories are still in progress (8) . However, until now, reliability testing has only been performed in English settings, and it is We therefore scored and analyzed patient compensation claims aiming to test the reliability of the HCAT taxonomy and to clarify its potential for quality improvement in a Danish setting. Reliability coefficients are presented for the three domains, the seven problem categories, and the 36 sub-categories. See Figure 1 for an outline of the taxonomy.
METHODS AND MATERIAL
Data source and coding form
In Denmark, the compensation and disciplinary systems are separated. In our research, we only considered compensation claims handled by the Danish Patient Compensation Association (DPCA). In our reliability study, we included a random sample of 140 cases completed by the DPCA from 2007 to 2018. The healthcare that was the subject of each complaint must been provided at a Danish hospital within the field of acute medicine, according to DPCA classifications. According to Danish law (the Act on Complaints and
Compensations 995/2018), a patient can receive compensation for health expenses, lost earnings, pain and suffering, permanent injury, loss of ability to work, and funeral expenses, if their injury could have been avoided by an experienced specialist acting differently, and/or if their complication is more rare and serious than the condition for which they have been treated. Compensation claims are managed in the DPCA through the obtaining of all relevant written information (including medical charts, radiographic material, and anesthetic charts), followed by the requisitioning of statements from specialized medical consultants. Finally, a decision is made by the DPCA. In our study, only patient claim letters, drafted by a patient, or relative, were used for analyses, thereby emphasizing patient perspectives on healthcare quality as set forth by the HCAT. Our sample included both accepted and rejected claims. Assessors (see below) reviewed claims letters using DPCA's electronic case management system at the DPCA's office facility in Odense, Denmark.
Based on the HCAT manual, a web-based coding form was developed using Research Electronic Data Capture (REDCap). The REDCap form was designed to cover all areas addressed by the HCAT.
Additionally, our web-based coding form allowed assessors to make written notes if claims did not fit into the predesigned problem categories. These written notes were intended to inform a future national adaption of the HCAT taxonomy, if necessary. As instructed in the HCAT manual, assessors read the full claim letter, and then completed the web-based form. To be as close as possible to the original HCAT form, the webbased form was in English. As a result, assessors were required to identify Danish keywords while reading the Danish letter and attribute them to English categories. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The four assessors independently familiarized themselves with the HCAT. This included an introduction to HCAT manual (16) and undertaking an online course developed by the inventors of HCAT (8) . In a joint session, HCAT was applied to ten consecutive compensation claims. The first three claims were reviewed, and HCAT was applied by the group as a whole. In the seven remaining cases, HCAT was applied individually, followed by a feedback-and-discussion session. Assessors were trained to adhere as closely as possible to the HCAT manual. Their coding should thus be empirically based, and free, as far as possible, from individual clinical judgments. Afterwards, the assessors independently coded 140 randomly selected healthcare compensation claims. To calculate intra-assessor reliability, one assessor scored all cases twice at intervals of six weeks between the first and second assessments. The claim order was randomized, and the assessors were blinded to each other's ratings.
Statistics
Linear regression was used to calculate the average number of problem categories per claim letter and the average time spent per claim letter. Regressions used robust standard error at case level to account for the heterogeneity in cases. Gwet's AC1 statistic was used to test intra-and inter-assessor reliability, both at coding the relevant category (0, 1) and when using the severity ratings (0, 1, 2, 3) (17). The severity ratings were only applied at the problem-category level and were analyzed using quadratic weights to assign large discrepancies more weight than small ones. Gwet's AC1 test was also applied to the reliability testing of stages of care and to the descriptive detail about each compensation case. The level of harm was coded on a scale from 1 (negligible) to 5 (catastrophic), and treated as a continuous variable; in this regard, intra-class correlation coefficients were used to test reliability. Cases were excluded when three or four assessors found a case to be inapplicable (e.g., from the lack of a patient claim letter or for complaints not pertaining to acute medicine).
Our interpretation of reliability follows the commonly used guideline: values 0.01 to 0.20 denote poor/slight agreement; 0.21 to 0.40, fair agreement; 0.41 to 0.60, moderate agreement; 0.61 to 0.80, substantial agreement; and 0.81 to 1.00, excellent agreement (18) . In our statistical analyses, we used Stata, version 15
(StataCorp LP, College Station, Texas). 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Coding of the last 20 cases took on average one minute less than the coding of the first 20 cases. The results of the reliability analysis for the problem domain, the problem categories, the stages of care, the levels of harm, the person making the complaint, the gender of the patient, and the staff group are shown in Table 2 . Gwet's AC1 test revealed that the HCAT was reliable in the identity problem domain, with excellent intra-assessor reliability, and substantial-to-excellent inter-assessor reliability. The ability of the HCAT to reliable identify problem categories was ranked from fair to excellent for both intraand inter-assessor reliability. The "quality" category had the poorest intra-assessor reliability (0.55), while the "safety" category proved to have the lowest inter-assessor reliability (0.61). The reliability of the coding for "stage of care" was found to be substantial, or excellent, but for "operation and procedure," the coding showed the lowest levels of intra-and inter-reliability (0.62 and 0.74 respectively). The reliability levels of the coding for "gender," for the "complainer," and for "staff" complained about were excellent. Only when a claim was related to medical staff, or when the complainer was unspecified, was the inter-reliability found to be substantial, at 0.65 and 0.66 respectively. Both intra-and inter-assessor reliability were poor when coding When coding the categories linked to the "severity" of the problem, intra-assessor reliability was ranked from fair to excellent and inter-assessor reliability from moderate to excellent. The reliability estimates for severity coding are shown in Table 3 . The intra-assessor reliability for "quality" was fair (0.38), but the remaining six problem categories were found to have excellent intra-assessor reliability. The inter-assessor reliability for coding "quality" was found to be moderate (0.74), but was substantial or excellent for the remaining problem categories.
As shown in table 4, the intra-reliability was excellent for the majority of sub-categories used. Among the "quality" sub-categories, the "outcome and side effects" sub-category had significantly poorer reliability (-0.08) than the remaining sub-categories, for which the level of reliability was substantial or higher. Twentytwo of the 36 sub-categories were used in the intra-reliability testing, and 27 were utilized in the interreliability testing. Inter-reliability was excellent for the majority of the sub-categories. The sub-category "outcomes and side effects" had the poorest reliability, together with "examination & monitoring" (0.33 and 0.41 respectively). 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Discussion
Even though the HCAT was developed, tested, and refined in an English setting, it is based upon a systematic review of the international literature, which we deem to be the most comprehensive to date (7) .
This was the main reason for our interest in the HCAT. In this study, we estimated both the intra-and interreliability of the HCAT to gain clarity regarding its usefulness in settings outside the UK. The four assessors achieved an overall satisfactory level of reliability when using the HCAT on patient claims for compensation. As expected, intra-assessor reliability was superior to its inter-assessor counterpart in most problem categories. The HCAT was highly reliable when identifying problem categories, but its reliability was lower when coding the severity of problems. However, the reliability of each sub-category was satisfactory in most cases. Likewise, the HCAT showed satisfactory reliability when information about the complainer and the staff who were the subject of the complaint was coded. It was very difficult to code the level of harm incurred, which resulted in low reliability scores. Overall, the HCAT seemed relatively timeeffective to use; its application took, on average, less than five minutes per compensation claim, and assessors quickly became familiar with the tool.
Interpretation of findings and comparison with existing literature
Our finding that the "quality and safety" categories had the lowest reliability corresponds with the findings of Gillespie and Reader who developed the HCAT (8) . In their study, substantial reliability was achieved in this domain, still leaving room for improvement. Across categories, our study achieved reliability comparable to that found by Gillespie and Reader, and in some areas, our reliability estimates were even greater. Other research has reported reliability coefficients for the HCAT and found reliability at the problem-category level ranging from 0.75 to 0.98 (11) and overall HCAT reliability coefficients ranging from 0.81 (9) to 0.92 (5) . No other study has reported on reliability at the sub-category level, and more extensive and robust studies are needed to establish the reliability of the HCAT at this level. In our analyses, low intra-assessor reliability coefficients tended to appear together with low inter-reliability, indicating a possible problem in the definition or the pre-training of our assessors in regard to these categories specifically.
We experienced skewed distribution among the seven problem categories (see Table 1 ). The study sample was randomly selected from patient compensation claims, and we expect that the prevalence of problems in the study reflect the true prevalence of problems in patients' claims for compensation across the field of acute medicine. While most agreement statistics are only valid with a prevalence of around 50%, Gwet's AC1 statistic is valid with both high and low prevalences (17) . The HCAT tool focuses on the identification of macro trends, which could be difficult to analyze if up to 95% of all claims fall into the quality problem category. This emphasizes the need for reliable sub-categories. Our findings at the sub-category level generally pointed toward satisfactory reliability, but with significant fluctuations in some sub-categories.
Strengths and Limitations
The HCAT is developed for analyzing and coding "complaints." Despite this, we included patient compensation claims exclusively. Therefore, we anticipated that the range of categories could be insufficient.
However, such inadequacy was detected only at the sub-category level.
In our coding of claim letters, we followed the HCAT manual as rigorously as possible. Regarding the pretraining of the assessors, we followed the tutorial process described by Gillespie and Readers reliability study (8) . Retrospectively, reliability measures could probably have been improved by spending more time becoming familiar with-and agreeing on-the classes of Danish words that indicate specific problem categories. Likewise, reliability estimates may have benefited from the improved preparation of assessors on how to rate the level of severity. Finally, it remains unclear, whether a complete translation of the HCAT into Danish might have resulted in even higher reliability-as this was our first study using the HCAT we aimed to test the reliability of the original version of the tool. A more balanced material would likely have strengthened our study, delivering reliability scores for all sub-categories. However, it is uncertain whether all sub-categories can be found in compensation cases.
Conclusion
By way of conclusion, in our study of the application the HCAT in Danish healthcare, and within a complaint system different from the English one, we found it to perform successfully. The HCAT proves to be a reliable tool for distinguishing problem types in patient compensation claim letters, thereby potentially making it appealing for future use in quality research and quality improvement. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The study aim was to test the intra-and inter-assessor reliability of the Healthcare Complaints Analysis Tool (HCAT) for categorizing the information in the claim letters in a sample of Danish patient compensation claims.
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Design, setting and participants
We used a random sample of 140 compensation cases completed by the Danish Patient Compensation
Association that were filed in the field of acute medicine at Danish hospitals from 2007 to 2018. Four assessors were trained in using the HCAT manual before assessing the claim letters independently.
Main outcome measures
Intra-and inter-assessor reliability was tested at domain, problem category, and sub-category levels of the HCAT. We also investigated the reliability of ratings on the level of harm and of the descriptive details contained in the claim letters.
Results
The HCAT was reliable for identifying problem categories, with reliability scores ranging from 0.55 to 0.99.
Reliability was lower when coding the "severity" of the problem. Inter-assessor reliability was generally lower than intra-assessor reliability. The categories of "quality" and "safety" were the least reliable of the seven HCAT problem categories. Reliability at the sub-category level was generally satisfactory, with only a few sub-categories having poor reliability. Reliability was at least moderate when coding the stage of care, the complainant, and the staff group involved. However, the coding of "level of harm" was found to be unreliable (intra-reliability 0.06; inter-reliability 0.29).
Conclusion
Overall, HCAT was found to be a reliable tool for categorizing problem types in patient compensation claims.
Article Summary -Strengths and limitations of this study
 The present study focuses on injury compensation claims related to emergency hospital care  A key strength of the study is the testing of the whole HCAT instrument (the domains, categories, and sub-categories) in a large sample of complaint cases outside the setting where HCAT was developed  Multiple, trained raters showed high inter-assessor reliability  Due to skewed coverage of the HCAT domains and sub-category levels, our study cannot stand alone and must be followed by further studies in different healthcare settings 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 These data often benefit from the use of standardized forms completed at the initiative of the patient or relatives. Healthcare organizations and national authorities may receive high volumes of patient complaints and compensation claims, and a main goal is to prevent an incident from happening again (2, 3) . Such data sources are essential indicators of problems in healthcare systems (4, 5), but challenges arise when attempting to use them for quality improvement (6) .
Although patient complaints and reports of adverse events have been systematically collected for many years, they have typically not been systematically used to assess or improve the quality of healthcare. These sources have great potential to complement other measures of quality such as process performance (e.g. initiation of antiplatelet therapy in the management of stroke) and outcomes (e.g. mortality and length of stay). Patient complaints and reports of adverse events may provide a more nuanced picture of quality and could help to identify potential areas for improvement.
If patient complaints, reports of adverse events, and compensation claims are to be used for quality improvement, these data must be aggregated in some way and then analyzed in a systematic manner. Reader and colleagues conducted a systematic review of empirical research on patient complaints, aiming to develop a taxonomy for guiding and standardizing the analysis of such complaints (7) . This review was followed by the development of the Healthcare Complaints Analysis Tool (HCAT) (8), a standardized tool for systematically codifying and analyzing complaints to reliably assess healthcare problems and their severity.
The HCAT taxonomy is, to our knowledge, the first tool to be based on a thorough review of the literature and developed with a rigorous and transparent method. The HCAT has been applied in several countries (5, (9) (10) (11) (12) (13) (14) and has been used to identify "blind spots" in healthcare systems (15) . The HCAT taxonomy condenses data using a three-level hierarchy of "domains," "problem categories," and 36 sub-categories ( Figure 1) . Further, the taxonomy includes data on severity, stage of care, level of harm, the person making a complaint, the gender of the patient, and the staff groups to which the complaint refers. The first study on the reliability of HCAT have already been published, while studies testing the reliability of sub-categories are in 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 (8) . Until now, however, reliability testing has only been performed in the UK, and the usefulness of the HCAT needs to be further tested in healthcare systems with different organizational frameworks and different language settings.
The aim of the current study was to test the reliability of the HCAT taxonomy by scoring and analyzing patient compensation claims and to clarify the potential of HCAT for quality improvement in a Danish healthcare setting. Reliability coefficients are presented for the three domains, seven problem categories, and 36 sub-categories of the HCAT. To be included in our analysis, the complaint behind the compensation claim must have been provided at a Danish hospital and classified by the DPCA as being within the field of acute medicine. This field is crucial to modern health services (16) and in many instances is the patient's first contact with the secondary health system. Acute care has been continuously reorganized to meet patient expectations. We included only patient claim letters that were drafted by the patient or a relative, thereby emphasizing patients' perspectives on the quality of healthcare. Our sample included both accepted and rejected claims.
METHODS AND MATERIAL
Four of the authors acted as assessors (see below) and reviewed the claims letters using DPCA's electronic case management system at the DPCA office in Odense, Denmark. Based on the HCAT manual, a webbased coding form was developed using Research Electronic Data Capture (REDCap). This was designed to cover all areas addressed by the HCAT and also allowed assessors to note cases where the claims did not fit 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The four assessors independently familiarized themselves with the HCAT. This included an introduction to the HCAT manual (17) and an online course developed by the inventors of HCAT (8) . In a joint session, HCAT was applied to ten consecutive compensation claims. The first three claims were reviewed and analyzed using the HCAT by the group as a whole. For the seven remaining cases, HCAT was applied individually, followed by feedback and discussion within the group. Assessors were trained to adhere as closely as possible to the HCAT manual. Their coding should thus be empirically-based and as far as possible free from individual clinical judgments.
After this training, the assessors independently coded the 140 healthcare compensation claims selected for study. To calculate intra-assessor reliability, one assessor scored all cases twice, with six weeks between the first and second assessments (and blinded to the scores). The order in which claims were reviewed was randomized between assessors, who were also blinded to each other's ratings.
Statistics
Linear regression was used to calculate the average number of problem categories per claim letter and the average time spent per claim letter. Regressions used robust standard error at case level to account for the heterogeneity in cases. Gwet's AC1 statistic was used to test intra-and inter-assessor reliability, for both coding the relevant category (0, 1) and using the severity ratings (0, 1, 2, 3) (18). The severity ratings were only applied at the problem-category level and were analyzed using quadratic weights to assign large discrepancies more weight than small ones. Gwet's AC1 test was also applied to the reliability testing of 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r p e e r r e v i e w o n l y stages of care and to the descriptive detail about each compensation case. The level of harm was coded on a scale from 1 (negligible) to 5 (catastrophic) and was treated as a continuous variable; intra-class correlation coefficients (two way random-effect model) were thus used to test reliability. Cases were excluded when three or four assessors found a case to be inapplicable (e.g. absence of a patient claim letter or complaints not pertaining to acute medicine).
Our interpretation of reliability followed the commonly used guideline: values 0.01 to 0.20 denote poor/slight agreement; 0.21 to 0.40, fair agreement; 0.41 to 0.60, moderate agreement; 0.61 to 0.80, substantial agreement; and 0.81 to 1.00, excellent agreement (19) . We used Stata, version 15 (StataCorp LP, College Station, Texas) for the statistical analyses.
Ethical approval
The Danish Data Protection Agency and the DPCA approved our handling of the data (project approval 17/18411). According to Danish law, no approval from an ethics committee was required for this study (Act on Research Ethics Review of Health Research Projects (Act 1083, dated 15/09/2017; Para 14)). 
Results
Six cases were found to be "not applicable" by three or four of the assessors and were excluded, leaving 134 cases for analysis. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  p  e  e  r  r  e  v  i  e  w  o n l y Table 2 shows results of the reliability analysis for the three HCAT domains (Clinical, Management, and
Relationship problems) and the seven problem categories under these, and for information on stage of care, the person making the complaint, the gender of the patient, the staff group involved, and the level of harm.
Gwet's AC1 test revealed that the HCAT was reliable in identifying the problem domain, with excellent intra-assessor reliability and substantial to excellent inter-assessor reliability. The ability of the HCAT to reliably identify problem categories was fair to excellent for both intra-and inter-assessor reliability. The category of "quality" (Clinical standards of healthcare and behavior) had the poorest intra-assessor reliability (0.55), while the category of "safety" (Errors, incidents, and staff competencies) had the lowest interassessor reliability (0.61). The reliability for coding the overall "stage of care" category was excellent, but the coding of "operation and procedure" showed the lowest levels of intra-and inter-reliability (0.62 and 0.74 respectively). The reliability for coding of complainant, patient gender, and involved staff group was excellent, although reliability was only substantial when a claim was related to medical staff (0.65) or the complainant was unspecified (0.66). Both intra-and inter-assessor reliability were poor when coding "level of harm" (0.4 and 0.19 respectively).
The reliability estimates for severity coding (Table 3) showed that for the three domains, intra-assessor reliability was excellent and inter-assessor reliability was substantial to excellent. While six problem categories had excellent intra-assessor reliability and substantial to excellent inter-assessor reliability, the problem category "quality" had only fair intra-assessor reliability (0.38) and moderate inter-assessor reliability (0.74).
As shown in Table 4 , inter-assessor reliability and intra-assessor reliability were substantial to excellent for most of the 36 HCAT sub-categories. The sub-category "outcome and side effects" (under the "quality" category) had significantly poorer intra-assessor reliability (-0.08) than the other sub-categories as well as the poorest inter-assessor reliability (0.33). The sub-category "examination & monitoring" (under the "quality category) also had poor inter-assessor reliability (0.41). Twenty-two of the 36 sub-categories were used in the intra-assessor reliability testing, and 27 were utilized in the inter-assessor reliability testing. 
Discussion
Even though the HCAT was developed, tested, and refined in a UK setting, it is based upon a systematic review of the international literature, which we deem to be the most comprehensive to date (7) . This was the main reason for our interest in the HCAT. In this study, we estimated both the intra-assessor and interassessor reliability of the HCAT to investigate its usefulness in settings outside the UK. The four assessors achieved an overall satisfactory level of reliability when using the HCAT on patient claims for compensation. As expected, intra-assessor reliability was superior to its inter-assessor counterpart in most problem categories. The HCAT was highly reliable when identifying problem categories, but its reliability was lower when coding the severity of problems. However, the reliability of each sub-category was still satisfactory in most cases. The HCAT showed satisfactory reliability when coding information about the complainant and the staff group involved in the complaint, but it was very difficult to code the level of harm incurred, which resulted in low reliability scores. Overall, the HCAT seemed relatively time-effective to use;
its application took, on average, less than five minutes per compensation claim, and assessors quickly became familiar with the tool.
Interpretation of findings and comparison with existing literature
Our finding that the "quality" and "safety" categories had the lowest reliability corresponds with the findings of Gillespie and Reader who developed the HCAT (8) . In their study, substantial reliability was achieved in this domain, but there was still room for improvement. The low reliability in the "quality" category might be because judging quality issues is more subjective than, for example, rating complaints about arrogant behavior, which are often directly stated in the letter of complaint. Further, some of the sub-categories in the quality and safety categories can be difficult to distinguish from each other. For example, the 'Neglectgeneral' sub-category under the 'Quality' problem (e.g. "Infected wound not attended to") in some instances may tend to largely overlap with the 'Error -general' sub-category under 'safety". Such ambiguities about the definition of sub-categories reduced the inter-assessor reliability.
Our study achieved reliability estimates for the HCAT problem categories that were comparable to, and in some cases higher than, the estimated reported by Gillespie and Reader (8) . It should be noted, however, that the confidence intervals of some of the reliability estimates extended below the level of substantial agreement. Other studies investigating the reliability of the HCAT have reported reliability estimates of 0.75 to 0.98 at the problem-category level (11) and reliability coefficients of 0.81 (9) to 0.92 (5) for the HCAT as a whole. No other study has reported on reliability at the sub-category level, and more extensive and robust studies are needed to establish the reliability of the HCAT at this level.
In contrast to the original HCAT reliability study, the level of harm was less reliably scored in our study.
This may be due to insufficient training and calibration of raters as the training may have focused more on achieving high agreement on problem categories. However, establishing the extent of harm is a major challenge in compensation claims relative to complaints about disciplinary responsibility with DPCA decisions about damages in practice also being regularly appealed (20). In our analyses, low intra-assessor reliability coefficients tended to appear together with low inter-assessor reliability, indicating a possible problem in the definition of these categories or in the training of our assessors. The overall high reliability coefficients with few poor-to-moderate reliability coefficients stresses the need to make ongoing calibration and pre-training before it is put into practical use.
We observed a skewed distribution among the seven HCAT problem categories, where most complaints were coded under the "quality" or "safety" categories. The study sample was a random selection of patient compensation claims, and we expect that the observed prevalence of problems reflects the true prevalence in patients' claims for compensation across the field of acute medicine. While most agreement statistics are only valid with a prevalence of around 50%, Gwet's AC1 statistic is valid with both high and low prevalences (18, 21) . The HCAT tool focuses on the identification of macro trends, which could be difficult to analyze if up to 95% of all claims fall into the "quality" problem category. This emphasizes the need for reliable sub-categories. Our findings at the sub-category level pointed towards satisfactory reliability but with significant fluctuations in some sub-categories.
Strengths and Limitations
We focused on compensation claims rather than complaints and thereby tested HCAT against different forms of patient narratives than previously used. We see this as a strength of our study. As our sample represents a narrower spectrum of patient narratives, we anticipated that fewer problem categories would be utilized, but this only seemed to be the case at the sub-category level.
We followed the HCAT manual as rigorously as possible when we coded the claim letters, and all the assessors followed the tutorial process described by Gillespie and Reader (8) . In retrospect, we might have improved the reliability estimates by spending more time becoming familiar with-and agreeing on-the classes of Danish words that indicate specific problem categories. Likewise, the reliability estimates may have benefited from greater discussion among the assessors about how to rate the level of severity. Finally, it remains unclear whether a complete translation of the HCAT into Danish might have resulted in even higher reliability-as this was our first study using the HCAT, we aimed to test the reliability of the original version of the tool. It remains uncertain whether all sub-categories of problems can be found in compensation cases.
Conclusion
Our study findings provide support for HCAT as a tool for systematizing patient complaints although the applicability and usefulness of the tool needs to be assessed further. Future studies could explore the value of continuous use of HCAT at management level to indicate areas for improvement, detect sites with poor staffpatient communication, and investigate how organizational changes affect patient experiences. Our study confirms at least moderate reliability throughout the HCAT taxonomy, except for the rating of level of harm, stage of care, and a number of subcategories. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 In conclusion, we found that the HCAT performed successfully in a Danish healthcare setting with a different complaint system to the UK. The HCAT was shown to be a reliable tool for distinguishing problem types in patient compensation claim letters and thus has potential for future use in quality research and improvement.
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